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nbti&o wtmmtLxiis Mimais, jnbffii&, ra^b^x 
v^fr^-T-^femtfmrhtL&o ^mm%mt Ltm^fi/^, 1,2- 

ic^i^H-cif frtiztK - 3o°c~+4o V(Dmmmm^^^> 0 

ttz, WMit&M 3 B*fb¥£S ffH^b^SI^ f£l4 

^ ^^b^O^^EiS [II] (1977) (^L#^#1±)751M~875M^|W1^M 

S4ie mmt^mm m2m [in] k • v > • > ( 

[0 0 3 5] 

x@2 : -fb-^tj 6 <7>M& 

4b^ 4 lb^% 5 At fclfofc&ffcT* ^»te^i*T*;&nirr & i £ lz± V) ffi 

inA^^^-^mo TFrsm^mt Lti±»fv>, 1,2-v^n 

o R)Sfi^li+ 5 0t:~+ 2 0 0 < COi£HT-ff:b*L&5^ + 8 0°C~+ 1 5 0 °C 
<Dffim*mMT«$>2> 0 itz, teftrtm mZ.it, Journal of Organic Chemistry 
,61, 7889-7894 (1996) ^|Bm<75^&) K^Xit^A £fo&® 5B fc ^m*<7)# 

^nn^>-tf>^WbtL^> 0 Hb<7)^lS?ajg(i-5 0*0-+ 5 0°C<7)$S 
B^T*>tL&^\ -3 or~+3 0"Cc7)fgffl^®-e^)^o M7G^iJt LTliI|& 
W31T^«9, -e<7)^v^t LTttf^t^b^V^ Hitl,2-y^nn 

fi-5 0°C~+5 0V<DmWT~ftt>ti&j)\ -3 0*C~+3 O^Ofgffl^Bt-e 
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iKb^f-lx^^o^tt^^-e, ;l^v>, t''jy>, df/'J>, v 
Bt&- 7 8 + 6 0 V<DmfflTftt>tl&-t)K - 3 0 *C~ 4 0 °CO|SH^0®-e 
[0 0 3 6] 

x^3 : ffrfri»7oaHS 

S4»T% ^i?^ tfVv^, *SV>, ^v/ntf;Vxf;i/7^, hijx 

& c RSiajs«ot:~+ i o 0°co|gH"etTt>tL^^\ +i oic~+7o < coit 

[0 0 3 7] 

. W. Greene, P. G. M. Wuts! Protective Gro 
ups in Organic Synthes i s ;|3I, Wiley, N 
ew York (1 9 9 9^) $>^VM±P. Kocienski, Prote 
cting Groups, Thieme, Stuttgart (1 9 9 4^) 

[0 0 3 8] 

m 5 : it-sm 9 

8 o "c- 2 o o roitH-e^r^v^^-t? 9 £#&o 

[0 0 3 9] 
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9 or 6 '>^*o«K**K^-t& c: t iz x *) , tit 

, mmmr^m^%^ti&fo£&ayJ}&X~$>iO, 09x.tfT. W. Gr e 

ene, P. G. M. Wuts: Protective Groups in 
Organic Syn t he s i s ;|3|, Wiley, New Yor 
k (1 9 9 9^) &&W4P. Kocienski, Protecting 
Groups, Thieme, Stuttgart (1 9 9 4^) £ 
ttfX%& 0 

[0 0 4 0] 

W)WiM<oftfe-T\zik&m i 0-egE£*i&;§-;|I^^ K^ftM$ttx^f;Hkf 
Ail*fiv»li* y «> Att»*^f4 i fc^| 4o EJS&ilft « 4 - 7 8 r - + 

i o o«co$6H-e#^tL^^ - 2 or~+6 0>v,<Dmm*mm.x4bh o 

[0 0 4 1] 
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* A ikG-yq 1 ( R = ^[*| -CiDTK^ £ tlX 13 )V tf* v £ & £ 

[0 0 4 2] 

[0 0 4 3] 



^f^oa/^^AtofrfcfcMt. 55 [l] : 
[0 0 4 4] 

Hfc9] 




C0 2 R 



IZTfiZtl&XiK, &mx$> 2> 7-* * V -1- T-if fcf v * n [3. 2. 0] ^ ~f \ > 
*I5C^tf*R6Bte^fc*fl:*to ( (5R, 6R) 4fctt (5R, 6S) ) *mf*> 

zttfx%, Zh\zffll&*><Db\*x\±^ g£ [i b] : 

[0 0 4 51 
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4 


Me N — ' 
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1 

Me 
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15 
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16 
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1 8 


— CHaOAc 
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1 9 
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— CHOCOEt 
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Me 


-— SQaNH-n-Bu [ 


2 2 


— a^ocot-Bu 
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— CH0CO2CHMe 2 
Me 


SO a NH 



[0 0 5 1] 



ffif£#2 004-3040193 



#M 2003-125016 



v : 29/ 



[*4] 



OH 

COoR 




R 


A 


2 5 


-H 


^~^SQ>NH 2 


2 6 


-H 


S0 2 NMe 2 


2 7 


-H 
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DMF : vVfHMr^ K 
Et : xf^S 
THF: T V? 
PNB: p-- h n^> 
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[it 1 2 ] 




OPNB 



OEt 




4-^ h P^^v>VP(5R,6S)-3-(4-^ b=¥^^i=/^)-6-[(lR)-l-t h'P^i'i 
f^]-7-t^y-l-7f t'v'^ P [3.2.0]— ^ f -2-3: ^ -2-# ; vi$*cisU— Y (1 
.39g) <DWF(28mL)m&$:7k?$V, M^Tkf^ h V !> A <D>f ^ ^^tR (28mL)*g 
Sfc, 10%^^^!>Aj^*[50%^7R] (0. 14g)^An^/c^, ^ffii^TTK^^g^L. 
I^fi^T-3^F^1t#Lfc 0 ^^^^r-fe^-Y fTiHSiJU jfcjftfc: ^ p n afc/V (80raL) 

7 7 J — (Wakosil C18 WfaUJJ*^ ®W}fa ; >C^">'^4ft*/THF)trT»»«* 
$£££*iL, (5R, 6S)-3-(4-^ h d r->7i^/l')-6-[(lR)-l-t: KP^^f;V]-7- 
*-*y-l-T1f fc*^ p[3. 2.0]— ^ h-2-^>--2-^/V7}<^m^ h y >>A^(0.4 
4g, Jfc*42%) 

1HNMR (400 MHz, D 2 0) S 1.20(d, 3HJ=6.4Hz), 1.26(t, 3H, J=6.8Hz),2.95(dd, 1H, 
J=17. 2Hz, 10. 0Hz) , 3. 25 (dd, 1H, J=17. 2Hz, 8. 4Hz) , 3. 35-3. 38 (m, 1H) , 4. 02 (q, 2H, J= 
6. 8Hz) , 4. 12-4. 17 (m, 2H) , 6. 83 (d, J=8. 8Hz, 2H) , 7. 16 (d, J=8. 8Hz, 2H) 
[0 0 5 7] 



1 "C# btifz (5R, 6S) -3- (4- J. F^y7x^ ;U) -6- [ (1R) -1- tKn^yx 
^;W]-7-^*V-l-T-*f fcfv^n [3.2.0] h-2-^>-2-*^^VIft^ h 'J 



IWU2 



[0 0 5 8] 
[ftl3] 
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il(0.2g)O^^DMF^^7ic^L> nVs-p-f ;Vt^y^f;V3-^ K(0.14g)£ 

«U [(2,2-y^ f ^yo^V t ^rv ^ f ;V (5R, 6S) -3- (4-J- f+y7x 
-/!/)- 6-[(lR)-l-fc KD^yxf;v]-7-t^y-l-7ft*y^n[3.2.0]^7'F- 
2-je. ^-2-:fr /UK* yV-h (0. 15g, JRJg60X) £#£ 0 

lH NMR (400 MHz, CDC1 3 ) d 1. 19(s,9H), 1.36(d f 3H, J=6.4Hz), 1.41(t. 3H, J=6. 8H 
z) , 1 . 81 (d, 1H, J=4. 8Hz) , 3. 18-3. 31 (m, 3H) , 4. 05 (q, 2H, J=6. 4Hz) , 4. 23-4. 28 (m, 2H) 
, 5. 79 (d, 1H, J=5. 4Hz) , 5. 88 (d, 1H, J=5. 4Hz) , 6. 81 (d, J=8. 4Hz, 2H) , 7. 35 (d, J=8. 4H 
z,2H) 
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h ?h.h R\R b 



CQ 2 R 





mmm 3 




mm.M5 


R a 


— H 


-H 


-H 


R b 


-OEt 


-OEt 


-H 


R° 


-H 


-H 


-OCF 3 


R 


-Na 


— CH 2 OCO t — Bu 


-Na 




*H NMR (400MHz, D 2 

0) 6 1. 25 (d, 3H 
, J= 6.4Hz) 7 1.30 

(t, 3H, J= 7. OH 
z), 3.02 (dd, 1H 
, J= 16.9Hz, 9.8 
Hz), 3.35 (dd, 1H 
, J= 16.9Hz, 8.4 
Hz), 3.42- 3.48 ( 
m, 1H), 4.05 (q, 
2H, J= 7.0Hz), 
4.16- 4.28 (m, 2 

1) , 6.83- 6.95 (ra 
3H), 7.21- 7.29 

(m, 1H) 


l R NMR (400MHz, CD 
Cl 3 ) 6 1. 18 (s, 9 
H), 1.37 (d, 3H, 
J= 6. 3Hz), 1.41 

(t, 3H, J= 7. 0Hz 
), 1.73 (d, 1H, 
J= 4.9Hz), 3.17- 
3.30 (m, 3H), 4.0 
2 (q, 2H, J= 7.0 
Hz), 4.24- 4.31 ( 
o, 2H), 5.78 (d, 

1H, J= 5.5Hz), 
5.86 (d, 1H, J=5 

5Hz), 6.83- 6.92 

On, 3H), 6.99- 7 

26 On, 1H) 


*H NMR (400 MHz, D 
,0) 5 1. 19 (dd, 3H, J 
=4.0Hz, 6. 4Hz),2.9 
7(dd, 1H, J=16.8Hz, 
10Hz) , 3. 32 (dd, 1H, 
J=16.8Hz, 8. 4Hz),3 
. 39-3. 41 (m, 1H) , 4. 
13-4. 22(m,2H),7. 1 
8(d, J=8.4Hz, 2H), 
7.31(d, J=8. 4Hz, 2H 
) 



[0 0 6 0] 
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R a 
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-H 


— H 


R b 


— H 


-H 


-H 
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-0CF 3 


-CH S 


~CH 3 


R 


-CH 2 0C0 1 -Bu 


-Na 


-CH 2 OCO t -Bu 




J H NMR (400 MHz, CDC 
1 3 ) 6L18(s f 9©, 1.3 
7(d,3H,J=6.4Hz),1.7 
5(d, 1H, J=4.8Hz),3. 1 
7-3. 34(m,3H),4. 26-4 
.33(m,2H),5. 77 (d, 1H 
, J=5.6Hz),5.87(d, 1H 
, J=5. 6Hz),7. 19(d,J= 
8. 0Hz, 2H),7. 39 (d, J= 
8. OHz, 2H) 


l H NMR (DMSO-de, 400 
MHz) 6 1.09 (d, 3 
H, J = 6.3 Hz), 2. 
18 (s, 3 H), 2.79 ( 
dd, 1 H, J = 9. 8, 1 
5.7 Hz), 2.99 (dd, 
1 H, J = 8. 6, 15. 7 
Hz), 3.05 (dd, 1 H, 
J = 2.8, 6.6 Hz), 
3.80-3.88 (m, 1 H), 
3.90-3.97 (m, 1 H) 
, 4. 93 (d, 1 H, J = 
5. 0 Hz) , 6. 95 (br. 
d, 2 H, J = 8. 0 Hz 
), 7.29-7.31 (m, 2 

a). 

LCMS (EI) 288 (M+l + ) , 


! H NMR (CDC1 8 , 400 MHz 
) 5 1. 19 (s, 9 H), 
1. 37 (d, 3 H, J = 6. 3 

Hz), 1.90 (br. d, 1 
H, J = 4.0Hz), 2.36 ( 
s, 3 H), 3.21 (dd, 1 
H, J = 9.8, 18.3 Hz), 

3. 24 (dd, 1 H, J = 2 
.8, 6.8 Hz), 3.31 (dd 
, 1 H, J = 8. 9, 18. 3 
Hz), 4.21-4.31 On, 2 
B), 5.77 (d, 1 H, J = 

5.5 Hz), 5.87 (d, 1 
i J = 5. 5 Hz), 7. 16 
(br. d, 2 H, J = 8. 0 
iz), 7.26 (br. d, 2 H 

J = 8.2 Hz). 
XMS (EI) 402 (M+l + ). 
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H ? h o Ra \/ Rb 



CQ 2 R 





m»j9 


Mlfcffl 1 0 


H»Jl 1 


R a 


-H 


-H 


-H 


R b 


-CH 3 


~CH 3 


-H 


R c 


-H 


— H 


-CH 2 0CH 3 


R 


-Na 


-CH 2 0C0 t -Bu 


-Na 




! H NMR (D 2 0, 300 MH 
z) 5 1. 15 (d, 3 H 
, J = 6.4 Hz), 2. 1 
6 (s, 3 H), 2.9l(d 
d, 1 H, J = 9. 7, 1 
6.8 Hz), 3.27 (dd, 

1 H, J = 8. 4, 16. 
8 Hz), 3.35 (dd, 1 

H, J = 2. 8, 6. 0 H 
z), 4.06-4.18 (m, 
2 H), 6.98-7. 15 (ra 
, 4 H). 

IR (ATR) 1743, 158 
5, 1389, 1308, 125 

0, 1223, 1134, 100 

1, 947, 783, 694 c 
-i 

it . 

LCMS (EI) 288 (M+l 
0. 


'H NMR (CDClg, 300 M 
Hz) 6 1. 18 (s, 9H) 
, 1. 37 (d, 3 H, J = 

6.2 Hz), 2.35 (s, 
3 H), 3. 15-3.36 (m, 

3 H), 4.23-4.33 (ra 
, 2 H), 5.77 (d, J 
= 5. 5 Hz), 5.85 (d, 

J = 5.5 Hz), 7. 12- 
7.24 (m, 4 H). 
IR (ATR) 2974, 1751 
, 1481, 1458, 1340, 

1267, 1182, 1120, 
1095, 1022, 980, 78 
5, 731, 696 cm -1 . 
LCMS (EI) 402 (M+l + ) 

t 


'H NMR (DMSO-d 6 , 400 MH 
z) 5 1. 09 (d, 3 H, J 
= 6. 3 Hz) , 2. 81 ( dd, 
1 H, J = 9. 8, 15. 7 Hz) 
, 3. 03 (dd, 1 H, J = 8 
.5, 15.7 Hz), 3. 08 (dd 
, 1 H, J = 2.8, 6. 6 Hz 
), 3.18 (s, 3 H), 3.81 
-3.88 (m, 1 H), 3.91-3 
.97 (ra, 1 H), 4.28 (s, 
2 H), 4.94 (d, 1 H, J 
= 4.9 Hz), 7.09 (br. 
d, 2 H, J = 8.3 Hz), 7 
. 38 (br. d, 2 H, J = 8 
.3 Hz) . 

IR (ATR) 3491, 3342, 2 
980, 2922, 2891, 1780, 

1742, 1585, 1516, 137 
9, 1306, 1248, 1213, 1 
159, 1138, 1099, 1068, 

962, 933, 847, 816, 7 
33,708, 677, 638 cm" 1 . 
XMS (EI) 318 (M+l + ). 
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-CH 2 0CH 3 


-CI 


-CI 
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-CH 2 0C0 t -Bu 


-Na 


-CH 2 0C0 t -Bu 




'H NMR (CDCI3, 400 MHz 
) 6 1. 19 (s, 9 H), 
1. 37 (d, 3 H, J = 6. 3 
Hz), 1.83 (d, 1 H, J 
= 4.8 Hz), 3.22 (dd, 

1 H, J = 9. 9, 18. 3 H 
z), 3.26 (dd, 1 H, J 
= 2.7, 6.9 Hz), 3.33 
(dd, 1 H, J = 8. 9, 18 
.3 Hz), 4.23-4.33 (m, 

2 H), 5.77 (d, 1 H, 

J = 5.5 Hz), 5.87 (dd 
, 1 H, J =. 5. 5 Hz), 7 
. 31-7.38 (m, 4 H). 
LCMS (EI) 432 (M+l + ). 


: H NMR (400MHz, D 2 0) 
5 1. 17(d,3H, J=6.4Hz) 
, 2.94 (dd, 1H, J=l 
6. 9Hz, 9. 8Hz) , 3.30 ( 
dd, 1H, J= 16.9Hz, 
8.4Hz), 3.35- 3.41 
(m, 1H), 4.08- 4.20 ( 
m, 2H), 7.16- 7.2K 
m, 2H), 7. 21-7. 27 (m, 2 
H) 


'H NMR (400MHz, CDC 
1 3 ) « 1. 18(s,9H), 
1.37 (d, 3H, J=6. 3 
Hz), 1.74 (d, 1H, 
J= 4.8Hz), 3.14-3. 
35(m,3H), 4.19-4.34 
(m,2H), 5.76(d, 1H, J 
=5.5Hz), 5.87(d, 1H, 
JN5. 5Hz), 7.22-7.35 
On, 4H) 
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*H NMR (400 MHz, D 2 0) 
8 1.03(d,3H, J=6. 4Hz), 
2. 80 (dd, 1H, J=16. 8Hz, 8 
.4Hz),3. 14 (dd, 1H, J=16 
.8Hz, 8. 4Hz),3.21-3. 23 
(m, 1H),3. 96-4. 05 (m, 2H 
),6.79-6.85(m,2H), 7. 
06-7. 10 (m, 2H) 


! H NMR (400 MHz CDC1 

A ± Hill V \ J- w w ITJJl i L*t J \mS±J \*f _L 

3 ) 6 1. 18(s,9H), 1.37(d 
,3H, J=6. 4Hz),3. 17-3. 
33 (m, 3H),4. 25-4. 32 (m 
, 2H),5. 76 (d, 1H, J=5.4 
Hz), 5. 87 (d, 1H, J=5.4H 
z) , 6. 99-7. 06 (m, 2H) , 7 
.33-7. 37(m,2H) 


'H NMR (400 MH7 
0) 51. 18 (d, 3H, J=6.4 
Hz),2.96(dd, 1H, J=16 
. 8Hz, 10Hz),3. 24 (dd, 
1H, J=16. 8Hz, 8. 4Hz) , 
3.39-3. 40 (m, 1H),4. 1 
1-4. 20(m,2H),6.92-7 
. 04(m,3H), 7.20-7.2 
4(m, 1H) 



[0 0 6 4] 



ttliiE#2 0 0 4 



-3040193 



#M 2003-125016 



v : 39/ 






HWJ 1 8 


MM&i l 9 


MMffl 2 0 


R a 


— H 


— F 


— F 


R h 


-F 


— H 


— H 


R c 


— H 


-H 


-H 
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'H NMR (400 MHz, CDC 
lo) 5 1 18 (s 9H) 1 37 
(d,3H, J=6. 4Hz), 1.80 
(d, 1H, J=4. 4Hz),3. 16 
-3. 34(m,3H),4. 24-4. 
33 (m, 2H),5. 76 (d, 1H, 
J=5.4Hz), 5.86(d, 1H, 
J=5. 4Hz),7. 02-7. 12 ( 
m, 3H),7. 30-7. 32 (m, 1 
H) 


! H NMR (400 MHz, D 2 0) 
SI 1 7 (d 3H T=fi 4H7 ) 
2. 85 (dd, 1H, J=16. 4Hz,9 
. 6Hz) , 3. 29 (dd, 1H, J=16 
.4Hz, 8.8Hz),3. 35-3. 37 
(m, 1H),4. 08-4. 19(m,2H 
),6.97-7.06(m,2H), 7. 
14-7. 19 (m, 2H) 


J H NMR (400 MHz, CDC 

1 ) fi 1 1 7 («s QHl 1 ^7 
1$/ oi.ii vs, »nv , i. o i 

(d, 3H, J=6.4Hz), 1.74 

(d, 1H, J=4. 4Hz),3. 14 

-3. 36 (m, 3H) , 4. 27-4. 

37 (m, 2H),5. 72 (d, 1H, 

J=5. 4Hz) , 5. 81 (d, 1H, 

J=5. 4Hz),7. 04-7. 34 ( 

m, 4H) 
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-CN 



-SOcNHMe 
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-Na 



l H NMR (400MHz, D 2 0) 
8 1. 16(d,3H, J=6. 4Hz 



H NMR (400MHz, CDC1 
,) 8 1. 18(s,9H), 1.3 



), 2.97(dd, 1H, J=16.97(d, 3H, J=6.3Hz), 1 



Hz, 9. 9Hz), 3.31 (dd, 
1H, J=16. 9Hz, 8. 5Hz) , 



78 (br-s, 1H), 3.15- 
3. 40 (m, 3H), 4.25-4. 



3. 36-3. 43 (m, 1H), 4.040(m,2H), 5. 76 (d, 1H 
6-4. 14 (m, 1H) , 4. 14-, J=5. 5Hz) , 5. 86 (d, 1 
4.22 (m, 1H), 7. 25-7 H, J=5. 5Hz), 7.40-7. 
. 36(m, 2H), 7.52-7. 8046 (m,2H), 7.60-7.68 
(m, 2H) (m, 2H) 



l H NMR (400MHz, D 2 0) 
8 1. 26 (d, 3H, J=6. 4Hz 
), 2.50 (s, 3H), 3 
08 (dd, 1H, J= 16 
9Hz,9.9Hz), 3.43 ( 
dd, 1H J=16.9Hz,8. 5 
Hz), 3. 47-3. 53 (m, 1H 
), 4.17-4.24 (m, 1H) 
4.24-4.36 (m, 1H), 
7. 50 (d, 2H, J=8. 6Hz 
), 7. 75 (d, 2H, z J=8. 6 
Hz) 
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l ti NMR (D 2 0, 300 MHz) 5 

I. 16 (d, 3 H, J = 6. 4 H 
z), 2.91(dd, 1 H, J = 9 
. 5, 17. 0 Hz) , 3. 26 (dd, 

1 H, J = 8. 8, 16. 9 Hz) 
, 3.29 (s, 3 H), 3.33 ( 
dd, 1 H, J = 2. 6, 6. 0 H 
z) , 3. 66-3. 69 (m, 2 H) , 

4.06-4. 17 (m, 4 H), 6. 
81-6.91 (m, 2 H), 7. 17- 
7. 22 (m, 2 H) . 
IR (ATR) 1781, 1585, 15 

II, 1456, 1383, 1288, 1 
250, 1219, 1192, 1138, 
1124, 1068, 1035, 924, 
860, 827, 802, 777, 710 

cm" 1 . 

LCMS CEI) 348 (M+l + ). 


X H NMR (CDC1 3 , 300 MHz) 
5 1.20 (s, 9H), 1.37 ( 
d, 3 H, J = 6.4 Hz), 3. 
20-3. 28 (m, 3 H) , 3. 45 
(s, 3 H), 3.74-3.77 (m, 
2 H), 4. 12-4. 16 (m, 2 
H) , 4. 22-4. 30 (m, 2 H) , 

5.79 (d, J = 5. 5 Hz), 
5. 88 (d, J = 5. 5 Hz) , 6 
.87-6.92 (m, 2 H), 7.33 
-7. 39 (m, 2 H) . 
IR (ATR) 2974, 1774, 17 
51, 1604, 1510, 1456, 1 
340, 1248, 1182, 1124, 
1093, 1022, 978, 829, 7 
67 cm" 1 . 

LCMS (EI) 462 (M+l + ). 
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